[Comparison and clinical application of two methods for determination of plasma chitotriosidase activity].
Chitotriosidase (CT) is a plasma biomarker for Gaucher disease (GD), the enzyme activity is usually markedly elevated in plasma of Gaucher patients, and it was reported that levels of plasma chitotriosidase activity was mildly-moderately increased in patients with Niemann-Pick disease (NPD). The aim of this study was to compare chitotriosidase activity using 4-methylumbelliferyl-β-D-N, N', N″-triacetyl-chitotrioside (4MU-C3) with 4-methylumbelliferyl 4-deoxy-β-D-chitobiose (4MU-4dC2) as substrates, and apply chitotriosidase activity measurement to help clinical determination of GD and NPD, and to monitor therapy in GD patients. Plasma of 45 healthy individuals, 31 patients with GD and 9 patients with NPD type A/B was collected from outpatient clinics of the Department of Pediatric Endocrinologic, Genetic and Metabolic Diseases, Xinhua Hospital Affiliated to Shanghai Jiao Tong University School of Medicine. Plasma chitotriosidase activity was measured with the substrates 4MU-C3 and 4MU-4dC2 respectively. Determinations were based on the methods described by Hollak et al and Rodrigues et al. Meanwhile, common mutation dup24 of the human chitotriosidase gene was detected. (1) Chitotriosidase activity when measured with 4MU-4dC2 gave higher values than 4MU-C3. In the healthy controls chitotriosidase activity was increased 3.7-fold when the 4MU-dC2 was used as substrate as compared with the 4MU-C3 (Z = -4.703, P < 0.001). In the untreated GD patients, the median value was increased 794-fold and 610-fold of the control subjects (Z = -3.823, P < 0.001) when the enzyme was measured with two substrates respectively. In the GD patients during therapy, chitotriosidase activity was increased 134-fold and 79-fold, and after changing therapeutic dose chitotriosidase activity was increased 215-fold and 118-fold of the controls (Z = -2.521, P < 0.05). In the NPD patients chitotriosidase activity was increased 8-fold and 14-fold of the controls (Z = -1.604, P = 0.109). (2) Consistent with the results of chitotriosidase activity, 30 of 85 (35.3%) individuals were homozygotes of dup24 mutation, which are completely chitotriosidase enzyme deficiency. Among GD patients with wild-type and heterozygotes for the dup24 mutation, chitotriosidase activity highly increased in the plasma compared with the controls. The use of 4MU-4dC2 as substrate makes chitotriosidase activity measurement more sensitive. The determination of plasma chitotriosidase activity is a useful tool to assist the clinical identification of Gaucher disease, and to monitor enzyme replacement therapy (ERT) of non-chitotriosidase deficient GD patients. Chitotriosidase activity determination has no value in the clinical identification of NPD.